Aim: The purpose of this study was to develop a scale, "parental anxiety about pediatric emergency medical care services" (PAPEMCS), and to evaluate its psychometric properties. Methods: Participants were 14,510 parents with children 6 years old or younger in Kagawa Prefecture. Using each half of the participants, exploratory factor analysis was performed to generate items and factors for the PAPEMCS, and confirmatory factor analysis (CFA) was used to establish the construct validity. The generalizability of the PAPEMCS was evaluated by congruence tests and multigroup CFA. The usefulness of the PAPEMCS was established by the relationship between the PAPEMCS and non-urgent usage of pediatric emergency medical care services (PEMCS). Results: The PAPEMCS compromised 4 factors: "anxiety about quality of PEMCS", "anxiety about PEMCS system", "anxiety about public support", and "anxiety about private support". All reliability estimates (polychoric ordinal alpha coefficients, item-rest correlations), the item discrimination, 5 fit indices for CFA, the convergent validity (indicator reliabilities, composite reliabilities, average variance extracteds), and the discriminant validity fulfilled the acceptability thresholds. All generalizability estimates fulfilled the predetermined levels of acceptability (Tucker's congruence coefficients, congruence tests, strict factorial invariance). The usefulness of the PAPEMCS was established by the higher scores of the PAPEMCS being related to non-urgent usage of PEMCS. Conclusions: The PAPEMCS demonstrated satisfactory reliability, validity, generalizability and usefulness. The PAPEMCS is useful to quantify the contents and extent of parental anxiety about PEMCS, and to cla- 1428 Health rify the mechanisms of non-urgent PEMCS usage.
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24-hour PEMCS
. However, all local governments cannot provide 24-hour PEMCS [33] . The emergency medical care system in Japan has developed through three services: primary emergency care for mildly ill patients who can be treated on an out-patient basis (holiday emergency clinics, night emergency centers, etc.) in 378 pediatric care regions [34] , secondary emergency care for moderate-to-severe patients requiring hospitalization in 143 secondary care regions [35] , tertiary emergency care for all patients including children whose lives are at risk, and the government intention is to have one emergency and critical care center per one million people [36] [37] . Because PEMCS systems differ multifariously in medical regions depending on limited health resources, such as only night emergency clinic or a group of hospitals on rotation duty as secondary emergency care, parents tend to seek and use PEDs with a sense of excessive anxiety about PEMCS [38] [39] [40] [41] . When parents feel there is less access to health services, their anxiety about a child's illness increases [20] [ 21] . As a result of anxiety about quality or access of PED, parents appear to visit PED for children with non-urgent condition.
However, no studies have been conducted to clearly explain what aspects of parental vulnerability or PEMCS systems are related to what kind of anxiety about PEMCS [22] [42] . The suitability of a PEMCS system is not evaluated from the viewpoint of the users residing in the medical region. In terms of reasons, it should be particularly pointed out that the socioeconomic vulnerabilities of non-urgent PED users have quantitatively been examined [7] [10] [11] [12] [13] , and the anxiety about or reasons for PEMCS usage have qualitatively been examined by interviewing dozens of parents [5] [26] [29] [38] [39] [40] [41] . In sum, the mechanisms of multifarious risks causing non-urgent PED usage remain unknown, and the appropriate PEMCS to address the risks remain unknown.
To provide suitable PEMCS that eliminate parental anxieties with limited health resources, it is firstly essential to investigate the multifarious parental anxieties about PEMCS. If a scale for quantifying the contents and extent of multifarious anxieties about PEMCS could measure specific anxieties caused by specific risks, as well as comprehensive anxieties integrating individual anxieties, the scale would be useful to examine multifarious risks of PEMCS. This study aims to develop a scale to quantify the contents and extent of parental anxiety about PEMCS, and to examine the reliability, validity, generalizability and usefulness of the scale.
Methods
Participants
In order to ensure the generalization of the scale, Kagawa Prefecture was selected as an area that fulfills the research requirements: multifarious family structure, PEMCS systems, and diverse geographical features. The population of Kagawa Prefecture is 995,842 [43] and its area is 1876.51 km 2 , with 24 po-Health pulated islands [44] .
The PEMCS systems in Kagawa Prefecture represent multiple PEMCS available in Japan. For example, the PEMCS system of the Takamatsu secondary medical region (Takamatsu) is constituted of typical systems of PEMCS in Japan:
primary (a pediatric emergency night clinic), secondary (a group of hospitals on rotational duty) and tertiary (Kagawa University Hospital) [38] [45] . Okawa or Mitoyo secondary medical region (Mitoyo) care is performed with a PEMCS system of a pediatric emergency night clinic only, and Shozu secondary medical region (Shozu), a remote island, care is performed with an on-call emergency medical service system at two hospitals. These systems represent the unimproved PEMCS system similar to other secondary medical regions in Japan. In
Chusan secondary medical region (Chusan), a pediatric hospital performs PEMCS in the same way as an emergency department in the U.S. (primary, secondary, and tertiary; 24 hours a day, 365 days a year). In addition, Kagawa Medical Association administers a holiday on-duty doctor system at clinics and hospitals for all residents, and publicizes this service in newspapers, public information magazines, and on a website.
Although the PEMCS system in Chusan is rare in Japan, it is important in the future development of PEMCS to examine not only other PEMCS systems, but also the PEMCS system itself. Therefore, as an area to ensure the generalization of the scale, Kagawa Prefecture was selected.
The inclusion criteria were as follows: the family who has a child six years old or younger because many of such children visit PED [46] [47] [48] [49] and the family living in all areas of Kagawa Prefecture because of its multifarious family structure, PEMCS systems, and diverse geographical features. The medical expenses of this age were free [50] . Exclusion criterion was the family who only had children seven years old or older.
In order to fulfill the inclusion criteria, the selected participants were parents of children attending kindergartens or nursery schools, or those undergoing a health examination at a health center (one and a half years old or three years old) in Kagawa Prefecture. [54] . To measure the intensity of parental anxiety regarding PEMCS when a child became ill, each PEMCS item was constituted of a four-point response option, ranging from "1 = no anxiety" to "4 = high anxiety". Second, twelve pediatricians examined the appropriateness of expressions and adequacy of the contents of the items.
Questionnaire Item Development
Third, the preliminary research was performed for parents who only had children of seven years old or older, because the main research was intended to [56] .
The questionnaire also included demographic variables and the situation in which participants used a pediatric emergency institution most recently.
Procedures
This survey was performed as part of a research project entitled "Pediatric Emergency Medical Care in Kagawa Prefecture". Between January and February 2009, the survey was conducted [57] . The questionnaire was handed to parents by a staff member of a kindergarten, nursery school, or health center. The participants were asked to reply only if they consented to participate in the survey.
As to the method of returning the questionnaire, mail was used by 36 private kindergartens, 215 nursery schools, and 21 health centers, and the collection method was used at one national and 134 public kindergartens.
In order to avoid duplication in replying to the questionnaire and confirm the number of participants, the survey was conducted as follows: parents with two or more children attending the same kindergarten or nursery school were each handed one questionnaire; the institution maintained a record of the number of questionnaires distributed and the number of remaining questionnaires, and made a report of these figures; and when a guardian had already replied to the questionnaire, she/he was asked to mark in the subsequent questionnaire that she/he had already replied, provide a signature, and return it.
Ethical Considerations
Approval of this study was obtained from the ethical review board of the author's institution . This study was administered after obtaining informed consent from the Kagawa Prefectural Government, 17 municipal offices, the principal organization of national and public kindergartens, a private kindergarten federation, and 21 health centers.
Data Analyses
To maintain the quality of the data, all missing data were excluded from the
candidate data of the scale. All participants were randomly divided into two groups using an odd-even splitting method. First, using one half of the participants, which were assigned an odd number identification (odd number group), exploratory factor analysis (EFA) was performed to generate items and factors for parental anxiety about PEMCS, and the factor structure and reliability of the scale were examined. Second, using the second half of the sample, which was assigned an even number identification (even number group), confirmatory factor analysis (CFA) was performed to test the generality of the extracted factor structure by EFA, and reliability and construct validity for the scale were examined.
All statistical analyses were carried out with SAS 9.2, EFA was conducted by the FACTOR procedure, and CFA was performed by the CALIS procedure.
Exploratory Factor Analysis and Reliability
If a high proportion (≥50%) scored the highest (ceiling) or lowest (floor) possible score on an item, this item was excluded as a floor or ceiling effect [58] [59].
EFA was performed using a polychoric correlation due to the categorical nature of the data: four-category Likert scales [60] . Variance inflation factor of more than five suggested that there was multicollinearity between the candidate items
Because unweighted least squares on EFA makes no assumptions of normality [63] and is feasible with large samples [64] , unweighted least squares was used for factor extraction as an estimation method, along with a promax rotation. [69] . The number of factors that accounted for more than 75% of the extracted variance was retained [70] . Items were selected for measurement based on the factor pattern matrix using the following criteria: a factor loading above 0.45 on the factor and cross-loadings on other factors of less than 0.32, which equates to approximately 10% overlapping variance with the other items in that factor [71] . The item should be removed if the communality is less than 0.5, because the item does not share much in common with the extracted components, outlier item [66] .
The reliability assessments of the scale extracted by EFA were conducted using the polychoric ordinal alpha coefficient, item-rest correlation, and good-poor analysis [72] . Homogeneity was considered acceptable when the polychoric or- The reliability and validity of the proposed model, and the quality of the individual items were evaluated using component fit results. As the chi-square difference test is highly sensitive to the sample size, model fit was assessed using a combination of fit indices [79] . With regard to the goodness-of-fit index, adjusted goodness-of-fit index, and Bentler-Bonett normed fit index, a value of 0.95 or greater was generally accepted as indicative of an adequate model fit [79] [80]. A root mean square residual or standardized root mean square residual of 0.05 or less was considered a good fit, and that of 0.1 or less was considered an acceptable fit [80] .
In order to assess convergent validity, indicator reliability, composite (construct) reliability, and average variance extracted were examined [81] . Indicator reliability was evaluated by the R-squared, which was considered 50% or more of as the ratio of the proportion of the higher score group (≥median) in the other demographic group, versus the higher score group (≥median) in the particular demographic group, such as single mother, as a reference group that was inferred with the highest risk of non-urgent usage of PED in a previous study [91] [92] [93] . The Breslow-Day test was used to confirm homogeneity for strata. In addition, generalized linear models which handle non-normal data were em- 
Results
Participants
Among participants who received a questionnaire, 34,606 questionnaires were evaluated after excluding 5,847 questionnaires (5,256 incomplete questionnaires and 591 duplication questionnaires) from 40,453 distributed questionnaires.
Among the 18,043 questionnaires that were returned, 17,452 questionnaires (50.4%) were evaluated after excluding 591 duplication questionnaires. To constitute the scale, a complete database was constructed from 14,510 (83.1%) respondents who responded to all 31 items. The demographical variables of the odd number group were not different from those of the even number group (Table   1) .
Data Analysis
First, EFA was performed to generate items and factors for parental anxiety about PEMCS. Then, CFA was performed to evaluate fit of the scale structure based on EFA.
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Exploratory Factor Analysis and Reliability
A floor effect or ceiling effect was not observed for all items. As five elements of 465 elements had a variance inflation factor value of more than five, four items were omitted from the polychoric correlation matrix in order to exclude multicollinearity (Appendix 1).
The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.925, which was a clear indication that it was a high factorability for the sample. On the basis of Cattell's scree test, it was decided to extract four factors, as the decrease of plotted eigenvalues appeared to level off after factor four. Likewise, a four-factor structure was obtained in accordance with the final eigenvalues (11.03, 2.85, 1.69, 1.19), which were higher than 1.0, the reference value set by the Kaiser rule.
A four-factor solution accounted for 92.29% of the total variance in the items before rotation.
On the basis of these criteria, a second EFA was conducted, and 15 items out of the original 27 items were retained in the end. Following a promax rotation, loadings of the items on the respective factors all exceeded 0.674, and there was no item having a cross-loading exceeding 0.195 on the other factors ( Table 2 ).
All extracted communalities were greater than the recommended threshold of 0.5. Four factors were labeled as follows: factor one, "anxiety about quality of pediatric emergency medical care services"; factor two, "anxiety about pediatric emergency medical care service system"; factor three, "anxiety about public support"; factor four, "anxiety about private support". The scale was named parental anxiety about pediatric emergency medical care services (PAPEMCS).
The polychoric ordinal alpha coefficient on each factor and scale was above the acceptable threshold of 0.7, which indicated internal consistency reliability (Table 3 ). All item-rest of scale correlation coefficients were greater than the minimum acceptable correlation threshold of 0.2. Good-Poor analysis indicated item discrimination.
Confirmatory Factor Analysis, Reliability, and Construct Validity
Based on findings from the EFA, CFA was conducted using unweighted least squares as the estimator. To confirm the integrity of the model, the four-factor model was compared with the other two models: the three-factor model which excluded the fourth factor (two items), and the second-order factor model that was selected as the factor model explaining the four first-order factors. Because the combination of fit indices of the four-factor model fulfilled the predetermined level more than those of the other two factor models, the four-factor model was selected as the most acceptable model (Table 4 ).
For the four-factor model, all the indicator reliabilities, composite reliabilities, and average variance extracted estimates exceeded the recommended thresholds (0.5, 0.7, and 0.5, respectively). Hence, the convergent validity was demonstrated. For all four factors, the average variance extracted estimates were greater I. Sobue et al. Health Wilcoxon rank-sum test; all of the probability values showed P < 0.001. The squared correlations between the factors (Spearman's correlation coefficient). Average variant extracted estimates are presented in bold-faced italic type diagonally. The mean factor score significantly differed among all 4 factors both in the odd number group and even number group (P < 0.001) (Wilcoxon signed-rank test). 
Generalizability
Between pairs of parallel factors corresponding to EFA of the odd number group and EFA of the even number group, all the Tucker's congruence coefficient indices were 0.999 or greater, and all the congruence tests were 0.015 or less. The results confirmed that both halves were almost identical. In order to test measurement invariance, multi-group CFA were performed. The level of measurement invariance was assessed through model fit of a hierarchical set of nested multiple group models: configural invariance, metric invariance, scalar invariance and strict factorial invariance. After excluding Naoshima from a multigroup CFA due to small sample size, all the fit indices for strict factor invariance across each of the demographic variables, and all demographic variables, which included number of children, family structure, and medical region, fulfilled the predetermined levels of acceptability.
In summary, the generalizability of the PAPEMCS was demonstrated by the Tucker's congruence coefficients, congruence tests, and strict factorial invariance.
Usefulness
Because the generalizability of the PAPEMCS was demonstrated, its usefulness was examined by common relative risk, which was calculated in Cochran-Mantel-Haenszel test as the ratio of the proportion of the higher score group in the other demographic group, versus single mother, parents with only one child, or parents in the Shozu region as reference group, which was inferred with the highest risk of non-urgent usage of PED.
After adjustment for the other demographic variables, a single mother had significantly higher risks of "anxiety about public support" or "anxiety about private support" versus a family living together with grandparents (Table 5 ).
I. Sobue et al. After adjustment for the other demo-graphic variables, only one child showed significantly higher risks of the four factors versus three groups of two or more children. In 8 pediatric emergency institutions that 9,445 participants had used in the most recent past, almost all participants used the pediatric emergency institution in the secondary medical region in which they lived (Table 6) . However, some participants living in a secondary medical region providing a pediatric emergency night clinic used the pediatric emergency hospital in a neighboring secondary medical region. In three pediatric emergency night clinics about 80% of users were for non-urgent usage such as a medical examination and internal medicine, and in three pediatric emergency hospitals about 20% of users were hospitalized.
Because the PAPEMCS, the risk factors, and non-urgent usage of pediatric emergency institutions were different among pediatric emergency institutions, a I. Sobue et al. multiple correspondence analysis was employed to examine these relationships more precisely. All of the higher score groups of the PAPEMCS were close in distance to a demo-graphic cluster including nuclear family, single parent and few children, the treatment for slight disease, and 3 pediatric emergency medical institutions in Takamatsu (Figure 1) . All of the lower score groups of the PAPEMCS were close to another demographic cluster including the family living together with grandparents, more children, the treatment for moderate or severe disease, and pediatric emergency medical institutions in three secondary medical regions (Chusan, Mitoyo and Chozu). One cluster was independently constituted from a pediatric emergency night clinic in Okawa secondary medical region (Okawa).
In addition, although generalized linear models and multiple comparison using Wilcoxon rank-sum tests were not adjusted by two other variables, the differences in PAPEMCS scores among parental vulnerabilities and PEMCS systems were similar to the results examined by multiple correspondence analysis.
Discussion
Strengths of the PAPEMCS
The purpose of the present study was to develop a scale of parental anxiety about PEMCS and provide evidence of initial reliability, validity, generalizability and usefulness for this new scale. The strengths of this study are that the fairly large sample allowed us to develop a psychometrically robust scale, and the participants possessed high representativeness that fulfilled the research requirements: multifarious family structure, various PEMCS systems, and diverse geographical features.
Content Validity of Four Factors
EFA and CFA implemented for odd and even number groups, respectively, provided one general construct and four factors as evidence of the validity of the scale structure.
The first factor, "anxiety about quality of PEMCS", constituted anxiety about two characteristics of pediatric emergency institutions (resources and family-centered care) that are important concerns of parents with sick children. The second factor, "anxiety about PEMCS system", was comprised of anxiety about accessibility to pediatric emergency institutions. The fourth factor, "anxiety about private support", was comprised of anxiety about a shortage of private support. These three factors demonstrate content validity, because they are consistent with the parental anxieties about PED usage in previous studies, or correspond with the reasons of parents visiting a PED for a child with a non-urgent condition [5] [54] .
The third factor, "anxiety about public support," was constituted of not only Hence, the PAPEMCS demonstrated content validity in that the four factors were comprehensively constituted from parental anxiety about PEMCS.
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Reliability, Validity and Generalizability
Excellent evidence was demonstrated about the internal homogeneity and reliability of the PAPEMCS. All reliability estimates (the polychoric ordinal alpha coefficients and item-rest correlations), the item discrimination (good-poor analysis), fit indices for CFA (goodness-of-fit index, adjusted goodness-of-fit index, Bentler-Bonett normed fit index, root mean square residual, and standardized root mean square residual), the convergent validity (indicator reliabilities, composite reliabilities, and average variance extracteds), and the discriminant validity (Fornell-Lacker criterion) fulfilled the acceptability thresholds.
The generalizability of the PAPEMCS was revealed from evidence of Tucker's congruence coefficients, congruence tests, and strict factor invariance across 16 demographic groups that showed substantial heterogeneity. Because strict factorial invariance reveals that differences in scale scores reflect true differences on the construct being measured, the present findings provided convincing evidence that the PAPEMCS enables comparing parental anxiety about PEMCS among various contexts, such as parental vulnerabilities and PEMCS systems.
Usefulness
The PAPEMCS offered some useful findings for PEMCS. Regarding the reason that 3 pediatric medical institutions in Takamatsu were related to the higher group of the PAPEMCS and 2 pediatric medical institutions in Chusan and Mitoyo were related to the lower group of the PAPEMCS; this may be due to the difference in family structures among the 5 medical regions [99] . More nuclear families, who are a risk factor for non-urgent PEMCS use, lived in Takamatsu than in the other 4 medical regions, and families living together with grandparents were fewer in Takamatsu than in the other 4 medical regions: nuclear family/family living together with grandparents, Takamatsu 84%/8%, Okawa 71%/21%, Chusan 76%/14%, Mitoyo 66%/26%, Syozu 74%/16%.
These results revealed that family vulnerability influenced the usage tendency for
the pediatric emergency institution in the residing region.
Also, for parents living in a region providing the pediatric emergency night clinic the anxiety regarding PEMCS or usage of a pediatric emergency institution may be influenced by the pediatric emergency system of a neighboring region.
Although the PEMCS system of Mitoyo is the same as that of Okawa, parents in Mitoyo can use a pediatric hospital that is available at the primary level of PEMCS 24 hours a day in Chusan, which is a neighboring region. Due to this, parents in Mitoyo were not very anxious about PEMCS and were at a lower rate of non-urgent users. In Okawa, parents did not use the secondary pediatric emergency hospital rotated every day and instead used Kagawa University hospital (tertiary) in Takamatsu. By using the PAPEMCS, this research suggests, at a minimum, the importance of being able to consult an emergency night hospital for sick children at the secondary level of PEMCS. The results suggest that parental anxieties regarding PEMCS are influenced by their vulnerability, and the convenience of a high quality of PEMCS. The PAPEMCS explained the mechanisms by which multifarious risks cause non-urgent use of pediatric emergency institutions, and which were not explained up to the present.
By expansion of the pediatric medical regions in 2014, the regions were reorganized with 231 regions having a pediatric emergency medical core hospital or a pediatric emergency center, and 69 regions not having a hospital (center) [100] . In recent years, some hospitals have provided an emergency medical system in the same way as emergency departments in the U.S., and, for example, these hospitals include Kagawa National Children's Hospital (The present name:
Shikoku Medical Center for Children and Adults), Japanese Red Cross Kumamoto Hospital, and the National Center for Child Health and Development.
Considering the developmental situation of the PEMCS system in Japan, the findings of this study have established that the PAPEMCS is useful to comprehensively clarify the mechanisms of PEMCS usage.
Limitation and Future Studies
This study has several limitations regarding the development of the PAPEMCS.
First, the findings of this study were limited to the participants and PEMCS systems that we investigated. For example, this study were not able to examine if the U. S. type of pediatric emergency medical system helps vulnerable family to decrease their anxiety of PEMCS or their non-urgent usage of PEMCS. Second, most participants were limited to parents with a child who goes to a kindergarten or day-care center. There is a possibility that it is inappropriate to generalize the findings to parents with an infant. Third, the participants were parents in only one prefecture, which has a temperate climate and is a small region. In addition, the results could not reveal parental anxiety about PEMCS for those residing in Naoshima (only one clinic) due to the small sample size. For confirming the generalizability of the PAPEMCS, it is important to examine parents with an infant and parents living under every geographical condition: big cities, de-Health populated areas, and doctor-less villages.
Lastly, the study did not examine the effects of public support, such as a telephone triage against non-urgent usage in PEMCS. It is possible to examine such effects in more detail by analyzing the PAPEMCS, in addition to intervention variables, risk factors such as a single parent, and non-urgent PEMCS usage.
Conclusion
The fact that all of the calculated measures for assessing reliability, validity and (15, 24, 25, and 30) were omitted from the polychoric correlation matrix in order to exclude multicollinearity. N: Number.
